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INTRODUCTION
Smoking is one of the most serious public health issues in
the world. Despite a recent downward trend, smoking remains
the most serious public health problem in Korea. Respiratory
morbidities are significantly higher in children who had a
smoking parent than in those who had not (1). In 1999, pre-
mature death due to smoking was estimated at 57.7% in
males and 11.4% in females in Korea (2).
A variety of individual and population-based interventions
aimed at smoking cessation have been developed. The trans-
theoretical model is a conceptual theory that has commonly
been used for behavioral modification in areas such as smok-
ing cessation, dieting, regular exercise, and seatbelt use (3-5).
One of the major contributions of the model is the recogni-
tion that individuals progress through a series of stages: re-
cognizing the need to change, contemplating a change, mak-
ing a change, and finally sustaining the new behavior. The
‘‘stages of change’’ is a central concept in the transtheoretical
model. Smokers can be classified into one of three stages. Pre-
contemplation describes smokers who are not thinking of quit-
ting. Contemplation describes smokers who consider quitting
in the next 6 months. Preparation describes smokers who in-
tend to quit in the next 30 days and have made a 24-hr quit
attempt in the past year. According to the definition, smokers
who intend to quit in the next 30 days but have no quit at-
tempt in the past year are not classified into preparation but
contemplation stage (6, 7).
Stage-matched interventions can be individualized in res-
ponse to the needs and characteristics of the individual. Exam-
ples of such interventions include stage-matched manuals,
short counselor calls, and expert system interventions (8, 9).
In addition, the stage of change for smoking cessation has
important implications in public health (10). To design inter-
ventions that are appropriate for an entire population, infor-
mation on the stage distribution of smokers in a general pop-
ulation is necessary. Velicer et al. reported the stage distribu-
tions for three samples of smokers in the United States (smok-
ers from the states of Rhode Island and California and a total
of 114 workplaces in four different geographic locations) and
found that approximately 40% were in the pre-contempla-
tion stage, 40% were in the contemplation stage, and 20%
were in the preparation stage (11). A study that examined a
population of smokers in an Australian general medical prac-
tice found that 37, 42, and 21% were in the respective stages
(12). However, the stages of change in smoking cessation
among Korean smokers have never been reported. Therefore,
this study describes the stages of change in a representative
Hyung-Joon Jhun, Hong-Gwan Seo*
Department of Occupational and Environmental
Medicine, Hangang Sacred Heart Hospital, Hallym
University, Seoul; Center for Cancer Prevention and
Detection*, National Cancer Center, Goyang, Korea
Address for correspondence
Hong-Gwan Seo, M.D.
Center for Cancer Prevention and Detection, National
Cancer Center, 809 Madu1-dong, Ilsandong-gu,
Goyang 410-769, Korea
Tel : +82.31-920-1707, Fax : +82.31-920-1520
E-mail : hongwan@ncc.re.kr
843
J Korean Med Sci 2006; 21: 843-8
ISSN 1011-8934
Copyright � The Korean Academy
of Medical Sciences
The Stages of Change in Smoking Cessation in a Representative
Sample of Korean Adult Smokers
This study reports the stages of change in smoking cessation in a representative
sample of Korean adult smokers. The study subjects, all adult smokers (n=2,422),
were recruited from the second Korea National Health and Nutrition Examination
Survey conducted in 2001. The stages of change were categorized using demo-
graphic (age and sex), socioeconomic (education, residence, and household income),
and smoking characteristics (age at smoking onset, duration of smoking, and number
of cigarettes smoked per day). Age-stratified analyses of the association of socioe-
conomic and smoking characteristics with the stages of change in male and female
smokers were also conducted. According to the stages of change, the study popu-
lation consisted of 37.6% (95% CI, 35.7-39.5) pre-contemplation, 56.0% (54.0-58.0)
contemplation, and 6.4% (5.4-7.4) preparation. The associations between the char-
acteristics of the smokers and the stages of change were all statistically significant.
The age-stratified analyses showed that all the socioeconomic and smoking char-
acteristics were significantly associated with the stages in males, while education
and residence had significant associations in females. This study revealed that a
relatively small number of Korean smokers were prepared to quit and the stage
distribution might be influenced by demographic, socioeconomic, and smoking char-
acteristics.
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sample of Korean adult smokers.
MATERIALS AND METHODS
The subjects in this study were recruited from participants
in the second Korea National Health and Nutrition Exami-
nation Survey (K-NHANES) conducted in 2001. The K-
NHANES randomly sampled the general Korean popula-
tion to assess health and nutritional statuses through inter-
views and health examinations (13). 
Of the 37,769 Koreans who provided health and nutrition
information for the second K-NHANES, 7,922 adults (aged
≥20) reported their smoking status. Among these, 2,223
males and 226 females were identified as current smokers.
We excluded 27 smokers because they did not report a readi-
ness to quit smoking. As a result, 2,422 smokers remained
for analysis. 
We used two questions from the questionnaire of the sec-
ond K-NHANES to classify the stages of smokers. The ques-
tions were as follows:
Q1. In the last year, have you tried to quit smoking?
1) Yes             2) No
Q2. Are you planning to quit smoking within the next
one to 6 months?
1) Thinking of quitting smoking within the next month
2) Thinking of quitting smoking within the next 6
months
3) Thinking of quitting smoking at some point, but
not within the next 6 months
4) Absolutely not thinking of quitting
In this study, the stages of change was defined as follows:
Pre-contemplation: The smokers who responded 4) to Q2
Contemplation: The smokers who responded 2) or 3) to Q2,
and those who responded 1) to Q2 and 2)
to Q1
Preparation: The smokers who responded 1) to Q2 and 1)
to Q1
The stages of change in smoking cessation were categorized
using demographic (age and sex), socioeconomic (education,
residence, and household income), and smoking characteris-
tics (age at smoking onset, duration of smoking, and num-
ber of cigarettes smoked per day), as previous studies have
found that these characteristics are important (14-18). The
percentages of the survey participants in each stage and the
95% confidence intervals were evaluated using demographic,
socioeconomic, and smoking characteristics. The Mantel-
Haenszel chi-square analysis was used to test trends for indi-
vidual associations between characteristics and the stages of
change.
Age and sex are the most important determinants of health
behaviors, including smoking (19). In addition, the reported
smoking prevalence in Korean women was much lower than
that in Korean men (20). Therefore, sex-specific age-stratified
analyses for the association of socioeconomic and smoking
characteristics with the stages of change were conducted. The
Cochran-Mantel-Haenszel statistics were used to evaluate the
statistical significance of these analyses. All the statistical anal-
yses in this study were conducted using the PROC FREQ
procedure of the SAS statistical package (21).
RESULTS
The overall smoking prevalence in the adult participants
who reported their smoking status (n=7,922) was 30.9%
(95% CI, 29.9-31.9). The smoking prevalence was 61.6%
(60.0-63.2) in adult Korean males and 5.2% (4.6-5.9) in adult
Korean females.
Table 1 shows the distribution of the stages of smoking
cessation with their 95% confidence intervals by demograph-
ic, socioeconomic, and smoking-related variables. According
to the stages of change, the study population consisted of
37.6% (35.7-39.5) pre-contemplation, 56.0% (54.0-58.0)
contemplation, and 6.4% (5.4-7.4) preparation. As age in-
creased, the proportion of smokers in the contemplation and
preparation stages declined, while the percentage in the pre-
contemplation stage increased. A greater percentage of males
were in the preparation stage, while a greater percentage of
females were in the pre-contemplation stage.
As education increased, the percentage of smokers in the
pre-contemplation stage declined, while the percentages in
the contemplation and preparation stages increased. A smaller
percentage of smokers residing in rural areas were in the pre-
paration stage compared to those residing in cities. The per-
centage of smokers in the pre-contemplation stage declined
as household income increased, while the percentages in the
contemplation and preparation stages increased. 
Smokers who started smoking at or after 30 yr of age tended
to include a greater percentage in the pre-contemplation stage
and smaller percentages in the contemplation and prepara-
tion stages than those who started smoking when they were
younger than 30. Smokers who began smoking when they
were 20-29 yr old showed the greatest percentage in the pre-
paration stage among all the age groups. The proportion of
smokers in the pre-contemplation stage increased as the dura-
tion of smoking increased, while the proportions in the con-
templation and preparation stages declined. As the number
of cigarettes smoked per day decreased, the proportion of smo-
kers in the preparation stage increased. The observed trends
between the characteristics of the smokers and the stages of
change were all statistically significant.
The age-stratified analyses showed that all the socioeconomic
and smoking characteristics had significant associations with
the stages of change in male smokers. After adjusting for age,
the proportion of male smokers in the preparation stage in-Stages of Change in Korean Smokers 845
creased with education, in urban residents, with household
income, for a late age of smoking onset, in those with a short
duration of smoking, and in those who smoked a few cigarettes
per day (Table 2).
The age-stratified analyses showed that education and resi-
dence had significant associations with the stages of change
in female smokers (p<0.05). After adjusting for age, the pro-
portion of female smokers in the preparation stage increased
with education and in urban residents (Table 3).
DISCUSSION
This study revealed that a relatively small number of Korean
adult smokers were prepared to quit smoking compared to
the stage distributions found in three samples from the United
States and in an Australian general medical practice (11, 12).
However, caution must be exercised when making a compari-
son of the stage distributions based on different studies. The
definitions of the stages and the questionnaires used to clas-
sify smokers have been modified since the concept of the stages
of change was first introduced (22). The definition of the stages
and questionnaire used in this study were not exactly same
as those used in previous studies (6, 7, 11, 12). Our subjects
were a random sample of the general Korean population, while
those of the previous American and Australian studies did
not represent the general populations of the respective nations.
Our results were similar to the population-based national esti-
mates of the stage of change among daily smokers in the Unit-
ed States who responded to the Current Population Survey
during the 1990s; in 1992-1993, 59.1, 33.2, and 7.7% of the
respondents were pre-contemplators, contemplators, and in









Total 2,422 37.6 (35.7, 39.5) 56.0 (54.0, 58.0) 6.4 (5.4, 7.4)
Age (yr) <0.0001
20-29 472 28.4 (24.3, 32.5) 64.0 (59.7, 68.3) 7.6 (5.2, 10.0)
30-39 679 30.8 (27.3, 34.3) 62.3 (58.7, 65.9) 6.9 (5.0, 8.8)
40-49 631 34.7 (31.0, 38.4) 59.3 (55.4, 63.1) 6.0 (4.2, 7.9)
50+ 640 54.5 (50.7, 58.4) 40.2 (36.4, 44.0) 5.3 (3.6, 7.1)
Sex <0.0001
Male 2,200 36.0 (34.0, 38.0) 57.6 (55.5, 59.7) 6.5 (5.4, 7.5)
Female 222 54.1 (47.5, 60.6) 40.1 (33.6, 46.5) 5.9 (2.8, 8.9)
Education <0.0001
Below high school level 664 55.6 (51.8, 59.4) 41.0 (37.2, 44.7) 3.5 (2.1, 4.9)
High school 937 34.4 (31.3, 37.4) 58.9 (55.8, 62.1) 6.7 (5.1, 8.3)
College/University 821 26.8 (23.8, 29.8) 64.8 (61.5, 68.1) 8.4 (6.5, 10.3)
Residence <0.0001
Large city 1,087 33.5 (30.7, 36.3) 60.0 (57.1, 62.9) 6.5 (5.1, 8.0)
Medium-sized city 802 36.5 (33.2, 39.9) 55.7 (52.3, 59.2) 7.7 (5.9, 9.6)
Rural area 533 47.7 (43.4, 51.9) 48.2 (44.0, 52.5) 4.1 (2.4, 5.8)
Household income (US $/month) <0.0001
<500 297 49.2 (43.5, 54.8) 45.8 (40.1, 51.5) 5.1 (2.6, 7.5)
500-999 273 43.6 (37.7, 49.5) 52.0 (46.1, 57.9) 4.4 (2.0, 6.8)
1000-1999 867 36.2 (33.0, 39.4) 57.4 (54.2, 60.7) 6.3 (4.7, 8.0)
2000-2999 580 34.3 (30.5, 38.2) 57.8 (53.7, 61.8) 7.9 (5.7, 10.1)
3000+ 405 32.8 (28.3, 37.4) 60.5 (55.7, 65.3) 6.7 (4.2, 9.1)
Age at smoking onset (yr) 0.0183
10-19 832 36.5 (33.3, 39.8) 57.9 (54.6, 61.3) 5.5 (4.0, 7.1)
20-29 1,372 35.3 (32.8, 37.9) 57.6 (55.0, 60.2) 7.1 (5.7, 8.4)
30+ 203 56.2 (49.3, 63.0) 38.4 (31.7, 45.1) 5.4 (2.3, 8.5)
Duration of smoking (yr) <0.0001
<10 499 27.9 (23.9, 31.8) 62.3 (58.1, 66.6) 9.8 (7.2, 12.4)
10-19 752 32.4 (29.1, 35.8) 62.4 (58.9, 65.8) 5.2 (3.6, 6.8)
20-29 646 37.3 (33.6, 41.0) 56.7 (52.8, 60.5) 6.0 (4.2, 7.9)
30+ 506 54.7 (50.4, 59.1) 39.9 (35.7, 44.2) 5.3 (3.4, 7.3)
No. of cigarettes smoked per day <0.0001
<10 380 36.6 (31.7, 41.4) 50.3 (45.2, 55.3) 13.2 (9.8, 16.6)
10-19 906 31.6 (28.5, 34.6) 61.7 (58.5, 64.9) 6.7 (5.1, 8.4)
20+ 1,114 42.5 (39.7, 45.5) 53.7 (50.8, 56.6) 3.8 (2.7, 4.9)
Table 1. Distribution of the stages of change in smoking cessation with 95% confidence intervals by demographic, socioeconomic,
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the preparation stage respectively. This distribution was similar
in subsequent surveys (1995-1996; 1998-1999) (23). There-
fore, the characteristics of the subjects must be considered
when interpreting stage distributions from different studies.
Our study suggests that the stage distribution of smokers
could be influenced by demographic, socioeconomic, and
smoking characteristics. Therefore, interventions for transi-
tion between the stages of change in smokers should be modi-
fied according to the characteristics of the smokers. Both clini-
cal (individual) and public health (population) approaches to
treat smokers, especially those who are unwilling to attempt
quitting, are needed. On an individual level, a clinician or
health care professional can motivate smokers who are in the
pre-contemplation and contemplation stages to quit smok-
ing by presenting the benefits of quitting in regard to current
and future health, emphasizing the negative consequences
of tobacco use and potential benefits of quitting, identifying
barriers to quitting, and discussing coping strategies (24, 25).
In addition, public health approaches such as tobacco tax in-
creases, the extension to non-smoking areas, the prohibition
of tobacco advertisements, and the printing of warning phras-
es or pictures on tobacco products have been suggested and
implemented to induce smokers to quit (26).
The age-stratified analyses showed that all the socioeconomic
and smoking characteristics had significant associations with
the stages in males, while education and residence had signif-
icant associations with the stages in females. This suggests
that socioeconomic and smoking characteristics influence the
stages of change in male and female smokers in different ways.
However, this study could not confirm this point due to the
small number of female smokers. Further studies on the dif-
ferences in smoking behaviors and the stages of change bet-
ween male and female smokers are needed.
Corresponding to the need to stop smoking to protect pub-
lic health, the Korean government has implemented various
anti-smoking approaches since 2000. In addition to public
health approaches, a smoking cessation program at the clin-
ic level was introduced to all public health centers in Korea
in 2005. The low proportion of Korean adult smokers in the
preparation stage in this study might be due to the recent
implementation of these anti-smoking approaches, which
may not have had enough time to produce significant effects.
The third K-NHANES was still in progress when we con-

































Below high school level 529 38.9 50.0 11.1 45.6 54.4 0 36.6 57.7 5.6 59.3 37.5 3.2
High school 876 32.2 63.4 4.4 35.1 58.4 6.5 34.6 59.8 5.6 39.0 50.0 11.0
College/University 795 26.4 64.7 8.9 23.9 68.3 7.8 31.1 62.1 6.8 31.2 58.4 10.4
Residence 0.0043
Large city 1,001 26.3 67.3 6.5 29.2 64.1 6.8 31.2 64.3 4.5 46.8 46.4 6.8
Medium-sized city 730 32.6 59.0 8.3 28.4 63.3 8.3 35.7 56.6 7.7 45.6 45.6 8.8
Rural area 469 32.0 61.3 6.7 40.2 57.3 2.6 37.0 56.5 6.5 57.4 39.1 3.6
Household income (US $/month) 0.0421
<500 224 42.1 52.6 5.3 30.6 63.3 6.1 37.0 61.1 1.9 54.2 36.1 9.6
500-999 236 32.6 60.5 7.0 31.8 63.6 4.5 34.2 57.9 7.9 52.3 44.1 3.6
1000-1999 813 25.4 68.6 5.9 30.9 62.2 6.9 35.6 58.9 5.4 52.2 42.2 5.6
2000-2999 551 30.3 61.6 8.1 32.5 59.2 8.4 31.0 62.6 6.4 48.9 42.2 8.9
3000+ 376 29.6 60.6 9.9 27.9 68.5 3.6 33.8 58.6 7.5 34.4 60.7 4.9
Age at smoking onset (yr) 0.0096
10-19 807 30.4 63.9 5.7 32.2 62.3 5.4 37.4 57.9 4.7 56.2 38.5 5.4
20-29 1,301 28.4 63.2 8.3 29.3 63.7 7.0 32.3 61.0 6.8 48.5 45.0 6.4
30+ 81 42.9 28.6 28.6 33.3 62.5 4.2 40.0 52.0 8.0
Duration of smoking (yr) <0.0001
<10 418 27.8 64.2 8.0 25.0 57.1 17.9 14.3 71.4 14.3 33.3 66.7 0
10-19 695 37.0 60.5 2.5 29.9 64.4 5.7 28.3 66.3 5.4 36.4 54.5 9.1
20-29 622 41.7 54.2 4.2 34.9 59.1 6.0 37.2 54.7 8.1
30+ 449 35.5 58.1 6.5 52.6 41.4 6.0
No. of cigarettes smoked per day <0.0001
<10 291 26.8 59.8 13.4 24.6 55.7 19.7 32.9 52.9 14.3 44.9 43.6 11.5
10-19 822 24.5 68.1 7.4 24.4 68.6 7.0 27.4 67.4 5.3 44.9 46.2 8.9
20+ 1,068 39.3 58.5 2.2 37.2 59.1 3.8 36.9 58.2 4.9 53.3 43.2 3.5
Table 2. Age-stratified analyses of the association of socioeconomic and smoking characteristics with the stages of change in smok-
ing cessation in male smokers (n=2,200)
PC, pre-contemplation; C, contemplation; P, preparation; CMH, Cochran-Mantel-Haenszel statistic.we used the data obtained from second K-NHANES in this
study. Further studies are needed to follow the changes in the
stage distribution and to evaluate the effectiveness of anti-
smoking programs.
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